Effects of LX4211, a dual sodium-dependent glucose cotransporters 1 and 2 inhibitor, on postprandial glucose, insulin, glucagon-like peptide 1, and peptide tyrosine tyrosine in a dose-timing study in healthy subjects.
LX4211 is a first-in-class dual inhibitor of sodium-dependent glucose cotransporters 1 and 2 (SGLT1 and SGLT2). SGLT1 is the primary transporter for glucose absorption from the gastrointestinal tract, and SGLT2 is the primary transporter for glucose reabsorption in the kidney. SGLT1 inhibition reduces postprandial glucose (PPG) levels and increases the release of gastrointestinal peptides such as glucagon-like peptide 1 (GLP-1) and peptide tyrosine tyrosine (PYY), whereas SGLT2 inhibition results in increased urinary glucose excretion (UGE). This study evaluated how timing of dose relative to meals changes the pharmacodynamic (PD) effects of LX4211 treatment, including effects on UGE, fasting plasma glucose, PPG, insulin, total and active GLP-1, and PYY. The safety and tolerability of LX4211 in healthy subjects were also assessed. This was a randomized, double-blind, placebo-controlled, multiple-dose study to determine the PD effects of LX4211 dose timing relative to meals in 12 healthy subjects. Blood and urine were collected for the analysis of PD variables. Twelve healthy subjects 30 to 51 years of age were enrolled and treated. Treatment with LX4211 resulted in significant elevation of total and active GLP-1, and PYY while significantly decreasing PPG levels relative to placebo, likely by reducing SGLT1-mediated intestinal glucose absorption. Comparisons performed among the dosing schedules indicated that dosing immediately before breakfast maximized the PD effects of LX4211 on both SGLT1 and SGLT2 inhibition. The comparative results suggested distinct SGLT1 effects on GLP-1, PYY, glucose, and insulin, which were separate from SGLT2-mediated effects, indicating that SGLT1 inhibition with LX4211 may be clinically meaningful. All treatments were well tolerated with no evidence of diarrhea with LX4211 treatment. This clinical study indicates that dosing of LX4211 immediately before breakfast maximized the PD effects of both SGLT1 and SGLT 2 inhibition and provided a convenient dosing schedule for future trials. LX4211 was safe and well tolerated and, due to its SGLT1 inhibition, produced strong PPG reductions and low UGE relative to selective SGLT2 inhibitors. LX4211 may provide a promising new therapy for patients with type 2 diabetes mellitus. The potential long-term clinical benefits and safety of LX4211 treatment will need to be confirmed in large clinical trials. ClinicalTrials.gov identifier: NCT01334242.